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[^ai 1 ?^] mm 

[S^Sll] 0004 
[XilS^XH 2002.07.25 

[g*g°| S^SSJ] Method for manufacturing MOS transistor 

[MSIPI3E] 1-1998-002671-9 
[CHBI211 

[SSI ^D|^oiS°i 

[CH£|oj3H] 9-2001-100003-6 

[XISa^EIAH 2S!*1 

[Slr^lSS^ffls] 2001-041985-8 

g^SJI] PARK , KE0N W00K 

680515-1023927 
121-220 

AHS^^AI Dh5^ ii§ 389-11&1XI 
[^3] KR 

[¥|X|] X1I42SSJ 7?§CHI 2|» MS! , X1I60S2I 

oil £i » m a^sua. aiaiei 

^Ql^^goj (°J) 
[^IgfSie] 17 Pi 29,000 si 

[jfiitasi o pj o a 

[^£±3^&S] 0 2 0 SI 

[£JA>S?S] 7 » 333,000 SI 

362,000 SI 

[S^AHWl 1. SSfAH- SAi|AH(£EPJ)_m 
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^^TT iSj-^o 1 ^^-O] ^ 

^1 7l]olH ii ^ E.^*!* S^-SKr Hi H^^l^E^ ^7>7> 7 | 

5^A>o]^ ^^i=. ^7^1, ^3 5^ 7l^h ^f-o] ^f-*Hf BlEf^ aflT^Hf- #7fl , ^J= 
l^^s-H €^ #s**H #^V^r H^B}^ ^^A>5(-^O.S. ^*Kr ^7il# 5£^> 

£ 2e 
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3.^ HSB^l^El « 0 v*| {Method for manufacturing MOS transistor} 

£ la ld^ ^2fl S-i H^l^El H}2i « 0 >^ ^JE^Cr. 

5. 2a ifl*l £ 2e^ ^ofl nf^- 2-^ H^^l^E^ lH|-§- £*ltr ^^£0] 

*hE*ll ^ -E.i(metal oxide silicon, MOS) H^l^-l- *H2:^Rr 

5.^ H^l^E^ JL^r H^liEi (field effect transistor, 

FET)2] ^fAi, aVE*fl 71^] ^oz)-, ol =el)o] <^o] 

#.51*11 7l^r ^Hl 711 #3^:4 7flolB7]- ^£ 7>^c)-. oisj^- S ^ 

*>7l ^ Bfl^o] o^s}^, o] ^ *V O^-g. Jf^o] ^BMolcf. 
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°H ^B^iLS zj-zj-^ ^^-cl ^.n] 3^3. on- ^ o^s. a, 2) 

£ la ifl^l £ Id* ^^fl H^fl^liEi# 7fl2^Hr H^-fr 7fl 

^ E la*H £*l^!r zj-o}, LOCOSC local oxidation of silicon) ^^MM" H 

3l*l(trench) ^£.3. = #^(2)*\] ^> <^ 0 1 

^^€-^l°l^(l)l- ^^^1 ^£l^)o|^ g_i£6\) ^oIh ^3^(3)# ^ 

%X\?)51, o)s\(i) aj-h ^Tgo]] TflolH ^(4) Af-g-^ #^^el€-^- 

#5^51^4 Tfl ol 3 ^^-(3)^: i^AS nflE^*Vcf. 
°H*1, 7fl°lB ^(4)# v}+3_£_ ol-g-^H i*> ^^^) ^^l^-^l^l^ (l)ofl 

(LDD: lightly doped drain)(5)» H^w|-ul, Tll^H ^>S}-^-(3) ^ ^MB. ^^-(4)0} <y= 
^ a oH] ^(side wall)(6)^- ^, ^(6) ^ Tfloje #^-(4)^- D }i3£ <>l-g-*} 

^a} c$<x\2) -gBl^M^UHl LDD(5)^- ^^tb i^^^l £^S t 0I-2. 

Cf^", ^^Ei^ofl o^^fl 1*1(1) #J=L ^ofl ^^-(g)^ 400A - 

^Jl, £ lb^l 5=*13 a}^ ^-ol i ^^1- 50 seem -^-£.5. 1-<H 
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750°c -8r£°11^i 302: ^£.^-<& ^^1*1 A (RTP: rapid thermal 

processing)^^ AA^A 1A^:A SH-<H1 A^ ^^H^(8 V )-I- 

<io> o]^*V ujtiV-g- B)E}^ ^o]h.S ^>^1 ^--g^l «<HI*1 3*1 ^>7l 

^, JE lc«fl ^ £<>1 -§-^# <>l-§-*H ^EjA>ol^(9^)o] 

^JL ^.ol7] iflSH ^ £-^7HAi 910 °C ^ri^H ^A^. 

<n> cf^, cq^- ai^ a1 ^z^jl^o.^ a>-§-^ ^ojuidiner)^- *§^4r ^ 

^-A-^} Sj-*j-7l^^(PECVD)^l A^ ^5l^°lB5}olcn1-(9)^ 300A ^ £ ^ 

<12> o] nfl, 3gj= AVg).^- ^^^^ £-*flS ^E^3lo]3S]o} ^} cg^n}. 

^f-grCE. lc^H ^^-S. i£ A l A i ^B. ^Vs\-^o) o|<2}- ^-o] 

-g--L nflo] Aj-ofl^ ^e^LfojE^olcnl-ol J=L£. Aj-ofl ^-fofl W]^ 

<13> ^^§-uj-o)H^olc.nV(9) ^-ofl ^<g^oi 2]°flt](PMD:pre metal dielectric) 

#(10)# ^^M^^CAPCVDHl ^sfl ^^Tfl ^^^>JI PMDfKlO)^ fgAjvg- 

<i4> ^Hj-s).^ PMD^(10) ^Hl ^^§- 3tt ^^(11)^ ^^tr -f, 

£ ld«Hl 25. ^ u>sf ^o], 3fl^(ll)^r °fi3S ^l-§-^ E.#€ PMD# 

(10)^g- ^z^H ^^#(12)^- ^^*Vcf. 
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<15> nalt}, PMD#(10) ^£.^°.£. A>-g-£|^ ^^^i4o]Ee}.ol = ^(9)ol 

£ ld*IM $#€-2.3. 5.*})°} I^Rr €-*fl3 0 l 9X91^. 
<ie> cf-g-, ^^M^KD^ ^-h. ^ojj ^h^^bJ-o.^ TiN(13)^r gMl 

E ^€(14)# *fl^W. 
<17> Ajr 7 )# y>^ ^-o. ^ ^ H^l^Ei ^ ^^M^ # 

«Vi4- ^ ^ o.^ ^o]^ ^^n> of^e}, ^eh ^ 

n> sfl^ fg^Aj ##B]- Sfl^ ^igofl Sl^^E. ^ o^cf. 

^-i- 3^ ^= ^sKVol ^4^^ 3«? ^ol^g ^ 

3*1 &je^- *>fe m sat).. 
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7} 71 ^ofl ElEf^ *g^*Rr #31 , E] E^- ^JjLofl ^ 

1*1 TflolH 3H\ ^ ^ ^efl^l «>-§- 

^ £-^7l°1H ^J= ^Ef^# 3^^.^^ ^ 

<22> <^7H, *>#a]-5}-^ €^*}^ 7 1^3-«H ^«fl 800~1200A^ t§^> 

<23> S*V, ^^S)- 1 ^ ^Uja] uflo)!^ ^A>S|-nV ^ ^ eg c* o. ^ 

cfAV^oV^ ^AlAlz|§H ilJEL A>5(.nl. ^ ^AVjrJ.nV.j. U- 7 ]^ ^ o] w> 

<24> zlsIji, zm^s^n 1*13^-, ^ £^7HH 700~800°C^ 

20-40^ ^# ^^^elt£^ ol=<^^^ $0) y >^^>cf. 

<25> o]3>, ^ofl ^ -S-^ H^M^E} Z\)2i ^°)) t^fl ^JjL^ £#,g- ^-S^H 
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<26> S. 2a vfl*l 2e^ t^l ^ 5Li B€*l^i ^fls ^S 0 !^. 



<27> £ 2a<Hl H^lt!: H>i4 ^€-3l°W21)^ ^^^ofl LOCOS ^^lM- 

€^ ^l-5l-^-(22)^- ^ el ^-IHsimH^ *iZL ^sl-^l ^ 

^ £-e| ^^o.^., zl ^ ^> <g^o_5L ^*}Ji, ^el^H 

31(21)1- ^S^H ^el^lM*! ^ofl TflojE ^*K23)-g: 

^^l ? jr}. ^^^^]olsK2l)^ #JjL *i*Hl TflolM #^-(24)^ A>-g-€ 

^5^-§- #Hl^5l^ TflolH ^3^(23)^: i^^S uflE^^Vcf. 

<28> ol<H*|, TflolH ^(24)^- v}^3.3- °l-g-*H ^^}}o]^(21)^\] P 

^ SE^ £^Ht ^515. o]£- ^f-o.^.*) ^> <%<*\2) o]t^ (21)^ 

LDD(25)«- ^*>J1, TflojB ^5^(23) ^ ^1°1H ^^-(24)^ <£ ^«<H1 ^(26)* ^ 

^, ^(26) ^ 711 #^-(24)-g: "}iai <>l-g-*H ^> ^Sl^^o]^ 
(21H LDD(25)^- o)£- ^<$ig±£_^ ±.7} ^^9] 

^el€-3Hsl(2lH ii, =efl<y(27)^r 

<29> cf-g-, ^^5^} o]sfl ^el€-^l 0 lsl(21)^ ^ ^Tgoii ^^(28)# 300-500A 

El^(28) ^Hl ^^^-(29)^- #e^> a^ltf^f] 
f-§- °}^}°^ 800-1200A ^£5. #2]"*Vcf . o] nfl y>^-3i*V ^^(28)^1 ^aj-^lfe 
400A^lJl, ^^>5}-^ (29)^1 ^av^^fl^ 1000 A ^cf. 

oo> cf-g. j E 2b<^l £^1€ Ik 0 ), ^}^^(29) ^Hl #^-^-8: S.^\JL ±% ^ 
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(30)4- °l-g-*H ^#^1 *KMl:3-^-(29)* Xl^^s.^ , *>icK> 

3^(29)^- ^ = ^*>J£^- ^cf. 

<3i> °]°)*\, 50 seem ^£^1 -B-^^-S l-^^^^^^i 700~800°C ^ofl 

Ai 20-402: ^£^ol ^<I^ el E]E)-^4 ^e|-g-4 til -§-o)l B) 4"H" ^e}a> 

01^.(28^)1- ^^w. HiB}^e]A>oi^(28*) ^ <i^ei ^ 

^ ^1 ^ 750 °C ^ 302^14. 

<32> ojs} ^o] >floiB #^-(24), ^ J=eflo](27)4 -^e]^ e] 4^(28)4 ^-§-^> 

°} 44 : e-^4 0 l^-(28^)l- ^^^m, =^(26)4 ^gJEL ^^-(22) ^ 44^-0. til 
o.^] as)-a] pjtiVo. ^E^(28)o.jiL ^4. 

<33> oje^l pltil-g- B]EHr£: ^44 ^ofl tij-^x] ^S.^ *} 7 ] ^ 

o}, £ 2c^l £A]^ 44 ^-o] -g.on.g- ol-g-^H *fl4*Rrdl, °1 ^4(22) # 

4 ^l^-s- ^^^-(29)^1 4*11 ^T^^o^-Ei 4#4°1 x\]7]S\x\ 

®SLV\, 4^ ^4(26) Aj-ofl &i=. u]xY^ tb]^uYo] ^14^4. o^, -g-ofl^ ol-g-^> 
^ ^JEL ^ls}-4(22) ^ofl 4^44(29)^ *H4^4. 

< 34 > cf^- ; £. 2d^] 514 <£ 44 ^o), 50 seem ^514 -°-%=o.S 1:4^4^^ 

700-800 °C *J:£4 20-402: ^3E.^-°> ^oj^^o.^ ^ = ^44(22) #4 

4^-§- 44^-8: 4 4-^44(31) ^^tbrf. e]b]-^a1^(31) ^^-i- 4 

fl 4^4 ^ °144 £:5L ^ 44^ 750 °C ^ 302:Olcf. olrcfl ^> ojedo] E}-El^- 

^444^.(284^ 4-^4 44 tii -g-sH 444, 44^ ^e]Afoi^(28^)^ 4 

%l^r 4 511- ^°)7] o^}a} -g^HH 850-950 °C ^-£4 £5L3. 5-152 4 

51^°_1 ^°I^E|*V4. o] xrfl 4^^>7llfe 910M4 102. ^#°I^E]*14. 
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5}sp> J^^^v^H Sl^fl ^e]^-M-olSe^ol cn^ (32 )^. 200-400 A ^S. ^tb^. 
v}^^^ c.b|(29)^ ^l^r 300A<^m-. 

<36> ^^^-M-olH£|olH.^-(32) ^-oll ^^^^1 PMD^(33)# ^Q^?]^^ °fl 

o]sfl ^-^711 PMDfK 33)^1 ^*fl -g-^HH 600-800 

S. 30-50^ ^ I^H^*}- s)-*}-7l^l^ <S^H ^sM^^K °1 ^ PMD# 

(33)^1 #5. U=#-g- W <i^e^ w}-^?!: -8:5. ^ *12-8r 700 °C 2] ^ 40^°)*}-. 

<37> °H*L ^SHeI PMD#(33) ^* ^ sfl^(34)# ^^tt^-. 

<38> cf-g-, £ 2e<*fl wl-^- sJ)€(34)^ °l-§-*M 

PMD#(33)^r ^^*H £^*(35)^ ^*V4. 

<39> ol UK, |= AVSj-nT- ^ofl- E^El-^A>^-^(31)ol oJ 7 l nfl^-ofl ^> cgo^ 

o]^^ ^^-^ -g-^- 5fl^] ^ 4H] ^ BlE^^nVo] ZL ^JE= ^rSl-^ 

<40> cf-g-, ^^€-^1^21(21)^ ^ofl tfll5]°1^^ D -|^ TiN(36)^- gMl 

^, ^3!(37)# *§^*H ffl^*V4. 

^^^>7l 0})^o 1 l ) 3g£L AVSJ.^- sflo}^ 
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1] 

-§- i^rRr Hi B^l^i i^>7> 7l^r #^1 E)E|-^§; ^*Hr # 

XI, 

#7l ^S}^ 71^ <1^^§H #71 ^-71 711 o]H ^ = 3fl<*l 

#7] ^E]^ 7]^ #^ *Hf-*Kr ElE}^-^ 2fl7i*Rr #31, 
#71 #3^ #^1 ^Hf*}±r #71 *V##SK^ ^T^fe ^741, 

#71 ^el^ 71^ #i £3l7HH I^Bl^H #7l €^ #^-^ofl #^<5}±r E) 
^EH^Sf^ilS. *g#*Hr c^} 

2] 

^ 1 %H1 

#71 B^ts^ i3]E^ (sputtering) 1 ^ <^1 B\n 300-500 A ^ ^*Rr 3# 
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i^^-Q 3] 

*fl l %H1 &<H>H, 

#7] E^^^H^ o^^V ^ «.fl7l«H|-H 700~800°C^ 

3. 20-403: ^9} #^^^Bl(RTP:rapaid thermal processing)^- 0 l^°i^l^ ^ 
f^AS ^ 3.^ H^E^l^Ei db*} ^12: fH]. 
4] 

^1 1 *<M1 sa°H, 

^?HH 850-950 M 5-153: ^<?i ^^e^}^ ^^]# cj ^^Rr s. 

3! a. 3. SJ-fe £i H^l^E] ±x} « 0 >^ . 

5] 

*H l %H1 5a<>H, 

A o v 7] ^K^^^B: €^P>^-^f7l^3}-^^ ^|*fl 800-1200 ^^Rr 
^ <5}^r £^ ^ ^ w o V^ . 

6] 

^•71 ^^^M- ^3 o.s. ^zj-^ uJH^, ^. 7 i ^AVsj-nj. ^ eg 

o^S} ^^A>5)-^ *fl7if-°.jjL*), ^7} ^J= ^71 
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7] 

#7} b|^a>^ ^^-g-fl^r^elfe, -ifrdfc. *fl7H>H 700-800 °C 3 
20-402: ^ ^-^^^elf-^M) ojifLo^- ^o. s.^ ^ s.^ B^li^i 

alls 
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la] 
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ldl 

A 
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